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Advanced Calculus
[Kalkulus Lanjutan]
Duration: 3 hours
[Masa:3 jamJ
Please check that this examination paper consists of FIVE pages of printed
material before you begin the examination.
[Sila pastikan bahawa keftas pepeiksaan ini mengandungi LIMA muka surat
yang bercetak sebelum anda memulakan peperiksaan ini.l
Instructions: Answer all nine [9] questions.
Aranan:. Jawab semua sembilan [9] soalan.l
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1. Find the following limits. Use L'Hospital's rule where appropriate.
/ <\'(a) rm[l+:'| 0) 11-r-ml\-/ ;-;;[- x/ x+o Y - 5in I
[6 marks]
2. (a) (D What does it mean for a sequence {a,}i, to be convergent?
(ii) What does it mean for a series ia, tobe convergent?
n=l
(b) consider o, =Gr)n
' n3''
(i) Determine whether the sequence {a,\i=, is bounded, monotonic and
convergent.
(ii) Determine whether the series Z-n=ro, converges or diverges.
[26 marks]
3. (a) Find the radius ofconvergence and interval ofconvergence ofthe seriesi+
n=r fl3'
(b) By using a suitable power series representation, find a power series for
J;7'
[20 marks]
4. (a) Evaluate the following integrals.(i) f** (iD I:**
(b) Determine whether I*'' #* is convergent or divergent.
[20 marks]
5. Let f(x,y)=!^-2Y, 2x+ y+0.
zx+ y(a) Find lim lim f (x,y) and lim lim f (x,y) .r+o y+0 Jr'+u t-+u
(b) What can you say ubou, 
,,,.J,t{o .rrffi,
[8 marks]
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L Cari had berikut. Guna petua L'Hospital jika sesuai.
/ < \' 
'. 
x 
-tanx(a) limlt+a | (b) lirl*116\ x) r-+0 Jr-sln.)r
p6 markahJ
2. (a) (, Apakah maksud suatu jujukan {a,\7=, menumpu?
(ii) Apakah malcsud suatu siri io, *rru*pu?
@ Perrimbangkan o, =t# .
n5
(, Tentukan sama ada jujukan {a,\i=, terbatas, berekanada dan
menumpu.
(ii) Tentuksn sama ada siri l',=ra, menumpu atau mencapah.
[26 markah]
3. (a) Cari jejari penumpuan dan selang penumpuan untuk siri
2#
(b) Dengan menggunakan perwakilan siri htasa yang sesuai, cari siri kuasa
untuk 
3|.'
[20 marknhJ
4. (a) Nilai kamiran berilan.(i) l' 1 a* fti) l' 1 a*Jt 2x_l ro 2x_l
(b) Tentukan ro*o !"o'' ldx menumpu atau mencapah.
[20 markahJ
5. Andaikan 
.f(x,y)=*, 2x+ y *0.2x+ y(a) Cari limlim f (x, y) dan limlim f (x, y) .
r-+u Jr'-+u /-+u J-+u
(b) Apa anda boleh kata tentang 
,,.rr*.rffi,
[8 markahJ
...4t-
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6. Considerthe function 
-f(x,y)=Jgf -4y'i,9xz -4y2 -1>0'(a) Find the directional derivative D,f (3,-2) in the direction v- = (1,5).
(b) Find all the first order partial derivatives of f .(c) Does the graph of / intersect they-axis? Give your reason.
[18 marks]
The equation xeY +(32-2y)ery =2 defrnes implicitly a function z = f (x,y).
.02 ,02fmo-ano-.
 Aox ov 
[lo marks]
Reverse the order of the iterated integral f J', f ""r1xt)dxdy and then evaluate it.
[12 marks]
True ot False
(a) ,, ,,r "f(x) exists. then [m./l.(?. also exists.
'-o g(x) ,'+o g'(x)
(b) lf f(x) =Li,=r",(r-a)n converges on the interval (a- R,a+ R), then
.f'(x) =li=rnc,(x -a)'-r also converges on (a - l?, a + R) .
If the function f :lR2 + lR is differentiable, then / is continuous.
lf f(x)<s(r) for re[,o) and Ii tO>a, diverges,then J- s@)dx
diverges.
(e) Ifthe sequence {a,} converges, then lima, exists'
[10 marks]
8.
9.
(c)
(d)
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Cari terbitan berarah D,f (3,-2) pada arah v- = (1,5).
Cari semua terbitan separa peringknt pertama untuk f .
Adaknh graf untuk f rnemintas palcsi-y? Beri alasan anda.
[18 markahJ
Persamaan xeY +(32-2y)ery =2 menalrif secaratersirat suatufungsi
z = f (x.vl. Cari ? a* ?.0x Av
flO markahJ
8. Tulrnr tertib kamiran terlelar f Jt" f 
""r1 
xt\dxdy dan kemudian nilaikannya.
fl2 markahJ
Benar atau Salah
(a) ti*o timffx! wujud, *o1ro 1i^f'!l), jugawujud.
'-u g(r) '-'g (r)
(b) Jika f (x) =L-,=r",(* - a)" menumpu pada selang (a - R,a + R) , maka
-f '(*) =l|=rnc,(x - a)'-t juga menumpu pada (a - R, a + R) .
(c) Jikafungsi.f : IRt -+R adalah terbezakan, maka f adalah selanjar.
(d) Jika f(x)<g(x) untuk xe[l,oo) aan f, f@)dx mencapah,makn
Il s@d. mencapah.
@ Jikajujukan {a,\ menumpu, maka lima, wujud.
[10 markahJ
6. Pertimbangkanfungsi f (r,y) = Jgf 4y' -l , 9xz -4y2 -l > 0.
-oooOooo-
(a)
o)
(c)
